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THE IDENTIFICATION AND PARTIAL CHARACTERIZATION OF
ACROSOMAL ANTIGENS USING ANTISPERM ANTmOnn:S
FROMINFERTILE PATIENTS
ABSTRACT
The acrosome reaction is a crucial event in fertilization. Alteration of acrosome
function can be associated with infertility. The serum of a woman suffering from three
years of infertility was analyzed for the presence of antisperm antibodies. Her indirect
Immunobead Binding Test revealed the presence of antisperm antibodies that bound to
the heads and tails of sperm. Using indirect immunofluorescence, a subpopulation ofher
antisperm antibodies was identified that appears to recognize an acrosomal antigen.
With acrosome intact sperm, her antisperm IgG antibodies localize strongly to the cap of
the head and to a lesser degree on the tail of human sperm. Following induction of the
acrosome reaction with the Calcium Ionophore, A23187 (5J.1M), fluorescence is localized
to the equatorial band of the head and to the tail. To identify the size of the antigen(s)
recognized, preparations of acrosome intact and reacted sperm were sonicated to
generate crude membrane fractions of protein. Western analysis of these extracts with
her serum detected four acrosomal antigens of 89kDa, 95kDa, 140kDa, and 240kDa.
These data suggest that her serum recognizes several acrosomal proteins that are either
on the surface of the sperm head or within the acrosome vesicle and should be a useful
tool for the identifying what role these proteins have in the progression of the acrosome
reaction.
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INTRODUCTION
Infertility is defined as the inability of a couple to achieve conception after a year
of unprotected intercourse or the inability to carry a pregnancy to a live birth (Centola,
1996). The inability to achieve a pregnancy can be the result of male and/or female
factors. Male factors include problems with sperm production, blockage of the sperm
delivery system, production of antisperm antibodies, and problems relating to hormone
production. All ofwhich may affect the quality and quantity of sperm produced. Female
factors include problems with egg production, blockage of the egg delivery system,
production ofantisperm antibodies, and problems relating to hormone production. All of
these may affect the quality of the egg produced and its ability to achieve fertilization.
Approximately 90% of infertility cases can be attributed to one or more of these factors
and in many cases, effectively treated (Serono Patient Education Library, pamphlet SLI
1361, p.5).
One common factor that remains elusive is the presence of antisperm antibodies
(ASA) in the reproductive tract, which accounts for 9% to 36% of infertility cases (Ohl
and Naz, 1995). Antisperm antibodies are made when sperm come in contact with the
blood. Normally the reproductive tract is isolated from the immune system, but in some
instances injury, congenital defects, or infection can allow for the exposure of sperm
antigens and result in the body mounting an immune response (Bronson, 1996; Witkin
and Toth, 1983; Ekwere, 1995). In order for antisperm antibodies to have the capability
to interfere with fertilization, they have to be present in the reproductive tract and be able
to bind to live sperm. The antisperm antibodies can be.either locally produced or
passively secreted into the reproductive tract (Yuqi et al., 1996). There are several
instances where individuals· test positive for antisperm antibodies in their sera, yet there
is no indication of ASA presence in the reproductive tract (Landers et al., 1990;
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Hellstrom et al., 1988). Consequently, these individuals are not at risk for
immunological infertility. This suggests that the transudation of immunoglobulins into
the reproductive tract is regulated and may be a contributory factor in the development of
immunological infertility.
Despite the advancement in the ability to detect antisperm antibodies and to
bypass their presence to achieve fertilization, the underlying mechanism of how they
impede fertilization remains to be determined. In general, sperm bound by ASA tend to
exhibit the following characteristics: clumping, loss of motility, and/or impaired
fertilizing capability (Serono Patient Education Library, pamphlet SLI 1361, p.24; Acosta
et al., 1994; Aitken et al., 1988; Nip et al., 1995). Many labs have identified subtle roles
that antisperm antibodies have on fertilization at the levels of capacitation (Benoff et al.,
1993; Bathla and Sidhu, 1996), acrosome reaction (Saragueta et al., 1994; Tasdemir et
al., 1995; Tasdemir et al., 1996), zona binding (Francavilla et al., 1997; Shibahara et al.,
1996), and egg penetration (Rajah et al. 1993). In general, ASA tend to decrease the
levels of all the above events. Yet a question of specificity still remains: is ASA function
due to a non-specific physical barrier, or to a direct interference with one of the events
necessary for fertilization. This is due in part to the nature of the antisperm antibodies.
Because ASA are polyantigenic, they have the potential to recognize many sperm
antigens that may have different, and possibly conflicting roles in the progression of
fertilization. Consequently, for any given antiserum, either one or both mechanisms may
apply, and may function at one or more stages in fertilization.
How~ver, if one could use the antisperm antibodies to identify stage specific
antigens, they would gain a better understanding ofhow ASA interfere with fertilization.
Since antisperm antibodies have the potential to recognize many sperm antigens and their
presence results in decreased fertilizing capacity of the sperm, this makes them a useful
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tool for the identification ofnovel sperm proteins that have a role in fertilization. Initial
characterization ofASA binding to detergent solubilized sperm extracts have identified a
relatively ·consistent set of proteins with molecular weights of 120, 84-85, 72-76, 68-69,
62, 55, 50-53, 45, 38, 35, and 18kDa (paradisi et al., 1995; Primakoff et al., 1990;
Parslow et al., 1987). Furthermore, antisperm antibodies have been shown to recognize
at least two proteins in seminal plasma of approximately 59kDa and 72kDa (paradisi et
al., 1995). However, the number and intensity of proteins recognized varies among
individuals. This data suggest that each case of immunological infertility is unique and
gives further understanding to why individual results on the roles of antisperm antibodies
in fertilization vary so much.
Many labs, ours included, have used antisperm antibodies to characterize sperm
proteins. Table 1 represents some of the most relevant sperm proteins characterized
using antisperm antibodies from infertile patients. Calpastain, hSMP-l, and the unknown
antigen of 75kDa appear to be recognizing antigens in the acrosome region. This
suggests that antisperm antibodies from infertile patients can be a useful tool for
identifying novel acrosomal antigens. Several proteins have been identified using
detergent solubilized sperm from various species which may be acrosomal based on their
localization (see Table 2). Some ofthese proteins may represent the antigens recognized
by the ASA above based on molecular weights and localization data. The most widely
characterized of these acrosomal antigens are HS-33, HS-63, CRL-to, PH-20, and FA-I.
HS-33 and HS-63 are potentially useful acrosome markers based on their ability to bind
to intra-acrosomal antigens (Yoshiki et al., 1996; Lee et al., 1993). CRL-I0 monoclonal
antibody localizes to the acrosome region of sperm and has the capability to promote
acrosome reaction in vitro (Garcia-Framis et al., 1994). PH-20 is a sperm plasma
membrane protein that has hyaluronidase activity which may aid in the sperm penetration
4
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Fig. 2. Diagram of the signaling cascade involved in the induction
of the acrosome reaction. (Reproduced from the Journal qf
Androlo<..!,\', 1995,16: cover)
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Fig. 3. Indirect immunofluorescence staining of human spennatozoa with donor 007's
serum before and after treatment with 5JlM Calcium Ionophore. Untreated sperm were
stained with an ASA negative sera (a) or with ASA positive sera from donor 007 (b).
Sperm treated with Calcium Ionophore were stained with ASA positive sera from
donor 007 (c). Scale bar, 50llm.
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